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since 2006. The SILCARD registry was approved 
by the local ethics committee. The confidential‑
ity clause was signed by individuals who were 
involved in data preparation. Detailed informa‑
tion on the SILCARD has been reported previ‑
ously.4 The database contains the records from 
all hospitals (n = 310) located in the Silesian 
Province, which is the most urbanized region 
in Poland with the population of 4.57 million 
(approximately 12% of the total population of 
the country) and a well‑developed hospital net‑
work with 2 tertiary cardiology centers, 3 cardi‑
ac surgery centers, and 20 catheterization lab‑
oratories. The NFZ is the only public insurance 
institution in Poland, which provided all data to 
the database. All consecutive patients hospital‑
ized in cardiology, cardiac surgery, vascular sur‑
gery, and diabetology departments due to any 
reason, or admitted to the internal medicine or 
intensive care department with the principal di‑
agnosis of cardiovascular disease (CVD) were in‑
cluded in the SILCARD registry. The only exclu‑
sion criteria were residency outside of the Sile‑
sian Province and age younger than 18 years 
at admission. The initial hospitalization was de‑
fined as the admission with the principal diagno‑
sis of CVD, including a potential transfer to an‑
other department or hospital. This hospitaliza‑
tion was used as the baseline for the follow‑up. 
Hospitalizations with an interval shorter than 
a single day were treated as a single hospital stay. 

Introduction  The number of hospitalizations 
of patients with atrial fibrillation (AF) has been 
steadily increasing in recent years,1 and this pop‑
ulation constituted a significant percentage of pa‑
tients included in registries.2,3 Furthermore, AF is 
associated with a higher risk of at least one hospi‑
talization per year and was linked to an increased 
length of hospital stay regardless of the initial 
diagnosis.2 The pandemic of COVID‑19, which 
is caused by the novel SARS‑CoV‑2, has contrib‑
uted to significant changes in the organization 
of healthcare systems worldwide. Due to the in‑
creasing number of COVID‑19–related hospital‑
izations, most elective hospital admissions are de‑
ferred. This may have affected the profile of pa‑
tients with AF referred for in‑hospital treatment.

The aim of the study was to present changes in 
the clinical characteristics of patients with the di‑
agnosis of AF or atrial flutter (AFL) who were hos‑
pitalized during the national lockdown imposed 
in March 2020. To the best of our knowledge, 
this is the first report from Poland on patients 
referred to hospitals with the diagnosis of AF or 
AFL during the COVID‑19 pandemic.

Patients and methods  This retrospective analy‑
sis was based on data from the Polish Nation‑
al Health Fund (Narodowy Fundusz Zdrowia 
[NFZ]) and administrative and epidemiolog‑
ical data which had been collected as part of 
the Silesian Cardiovascular Database (SILCARD) 

RESEARCH LETTER

Clinical characteristics of patients with atrial 
fibrillation or atrial flutter hospitalized during 
the COVID‑19 pandemic: a population analysis 
of nearly 5 million people

Krzysztof Myrda1, Aleksandra Błachut1, Piotr Buchta1, Michał Skrzypek2, 
Anna M. Wnuk‑Wojnar3, Andrzej Hoffmann3, Seweryn Nowak3, Oskar Kowalski4,5, 
Patrycja Pruszkowska4, Adam Sokal4, Krystian Wita3, Katarzyna Mizia‑Stec3, 
Mariusz Gąsior1,5, Zbigniew Kalarus4,5

1 � 3rd Department of Cardiology, Silesian Center for Heart Diseases, Zabrze, Poland
2 � Department of Biostatistics, School of Health Sciences in Bytom, Medical University of Silesia, Katowice, Poland
3 � 1st Department of Cardiology, Medical University of Silesia, Katowice, Poland
4 � Department of Cardiology, Congenital Heart Diseases and Electrotherapy, Faculty of Medical Sciences in Zabrze, Medical University of Silesia, Zabrze, Poland
5  ��Faculty of Medical Sciences in Zabrze, Medical University of Silesia, Katowice, Poland

Correspondence to:
Aleksandra Błachut, MD, 
3rd Department of Cardiology, 
Silesian Center for Heart Diseases, 
ul. Marii Curie‑Skłodowskiej 9, 
41-800 Zabrze, Poland, 
phone: +48 32 373 38 60, 
email: ola.blachut@gmail.com
Received: March 15, 2021.
Revision accepted: May 7, 2021.
Published online: May 11, 2021.
Pol Arch Intern Med. 2021;  
131 (6): 574-577
doi:10.20452/pamw.15995
Copyright by the Author(s), 2021



RESEARCH LETTER  In‑hospital treatment of AF or AFL during the COVID‑19 pandemic 575

To achieve the aim of the study, patients with 
the principal diagnosis of AF or AFL (ICD‑10 code 
I48) who underwent hospitalization between 
weeks 12 and 22 of 2019 and weeks 12 and 22 
of 2020 were included for further analysis from 
the SILCARD registry. Based on the information 
available from the NFZ, especially the number of 
hospitalizations and patient baseline characteris‑
tics (sex, age, comorbidities), the data from pre‑
specified time periods were analyzed. The above 
data were collected according to the  ICD‑10 
codes reported to the NFZ from the beginning 
of the registry to the current hospitalization, in‑
cluding in‑hospital or outpatient services. The as‑
signment of hospitalization to the 2‑week periods 
presented in Figure 1 was based on admission data.

The next admission to the hospital with a min‑
imum of a 1-day intermission did not exclude 
the patient from analysis. According to the gen‑
eral rules, Polish hospitals are obliged to report 
to the NFZ the exact dates of hospitalization 
and the principal diagnosis with up to 2 comor‑
bidities defined by the International Classifica‑
tion of Diseases, Tenth Revision (ICD‑10) for each 
patient with a list of performed medical proce‑
dures based on the International Classification of 
Diseases, Ninth Revision. According to the ICD‑10, 
CVD is defined as R52, or J96, or any “I” code. It 
was possible to match information of individu‑
al patients through the hospital registry num‑
ber and the national identification number (PE‑
SEL). All data were anonymized.
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Figure 1�  The number 
of hospitalizations of 
patients with atrial 
fibrillation or atrial flutter 
during the compared time 
periods in 2019 (A) and 
2020 (B) at 2‑week 
intervals (the study 
periods have been 
highlighted in the frame)
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of AF should be much higher during the pan‑
demic period. However, available data showed 
an opposite trend. According to a Danish regis‑
try, a 47% decrease in the total number of reg‑
istered new‑onset AF during the national lock‑
down was found.9 Our analysis demonstrated 
an even greater decrease in the number of hospi‑
talizations of patients with AF or AFL. Further‑
more, isolation resulting from the lockdown pro‑
moted decreased physical activity and increased 
alcohol consumption, both of which are risk fac‑
tors for AF.10 Thus, we presumed that many cases 
were undetected and untreated and, as a result, 
were not reported to the NFZ. The results may 
have been influenced by many factors. The first 
and the most important was the limited access 
to healthcare providers and the need to adapt 
the healthcare system to the new pandemic reali‑
ty. Patients were encouraged to stay at home and 
avoid social interactions, including routine vis‑
its to general practitioners or outpatient clinics. 
Many visits were conducted remotely (telemedi‑
cine) without physical examination and electro‑
cardiogram recording, which prevented the de‑
tection of asymptomatic or mildly symptomat‑
ic AF or AFL. Therefore, the number of refer‑
rals for direct current cardioversion or ablation 
also decreased. This may have been the reason 
why elderly patients with more comorbidities 
and poor tolerance of arrhythmia were mostly 
hospitalized. In these patients, the risk of com‑
plications associated with the lack of treatment 
of the underlying CVD outweighed the risk of 
the SARS‑CoV‑2 infection. This approach was 
reflected in the recommendations of cardiolo‑
gy societies,11 which advised limiting the pro‑
cedures to the most acute patients. Another as‑
pect that affected the decreased number of re‑
ferrals to hospitals could be related to the limit‑
ed access to transesophageal echocardiography 
in outpatient settings before elective procedures 
in clinically stable patients due to an increased 
risk of airborne transmission of the coronavirus 
to the medical personnel performing the exam‑
ination.12 In addition, a limited number of im‑
plantable device check‑ups might have contrib‑
uted to a decline in the detection of AF or AFL. 
Patients’ fear of being infected with SARS‑CoV‑2 
in hospital settings was probably another essen‑
tial factor affecting hospitalization rates.

The tendency to avoid hospitalization that was 
typical of the first peak of the COVID‑19 pan‑
demic may have resulted in collateral damage 
in the form of increased morbidity and mortal‑
ity that occurred in home settings. However, it 
is currently difficult to estimate the above phe‑
nomenon and further analyses are warranted.

Limitations of the study  The above analysis has 
some limitations. First, the source registry was 
based on the electronic database of a single in‑
surance institution and it was limited to core vari‑
ables, such as demographic data, comorbidities, 
and in‑hospital events. Moreover, the classification 

Statistical analysis  Statistical analysis was per‑
formed using STATISTICA PL version 13.3 (TIB‑
CO, Palo Alto, California, United States). Data dis‑
tribution was verified for normality using the Sha‑
piro–Wilk test. Continuous variables were sum‑
marized using medians with interquartile rang‑
es (IQRs) for nonnormal distribution and were 
compared using the Mann–Whitney test. Cate‑
gorical variables were presented as number and 
percentage and the χ2 test was calculated to exam‑
ine the differences between the groups. A 2‑tailed 
P value of less than 0.05 was used to indicate sta‑
tistical significance.

Results and discussion  The number of hospitaliza‑
tions in cardiology centers worldwide drastically 
declined during the first wave of the COVID‑19 
pandemic. Our analysis showed differences in 
the management of patients in the COVID-19 
and pre–COVID-19 periods in Poland. The num‑
ber of hospitalized patients with AF or AFL dur‑
ing the national lockdown in the region inhabited 
by 3.8 million adults decreased by 59.72% com‑
pared with the same period in 2019 (876 vs 2175, 
respectively). After the lockdown, the number of 
hospitalizations gradually increased. However, it 
did not return to the prepandemic level (Figure 1). 
The clinical characteristics of patients hospital‑
ized during the analyzed periods are given in Sup‑
plementary material, Table S1. Patients admitted 
to the hospital during the pandemic were signifi‑
cantly older than in the corresponding period in 
2019 (median age, 72 vs 71 years; P = 0.002) and 
presented with more comorbidities.

Patients who underwent hospitalization in 
2020 more often presented with hypertension 
(63.9% vs 58.4%; P = 0.005) and coronary ar‑
tery disease (47.5% vs 39.8%; P = 0.001). Prior 
myocardial infarction (11.8% vs 9.2%; P = 0.03) 
and stroke (8.3% vs 6.3%; P = 0.045) were more 
prevalent in patients admitted during the lock‑
down. Interestingly, patients were more likely to 
be previously diagnosed with AF or AFL (62.4% 
vs 56.6%; P = 0.002) and had already undergone 
the ablation procedure (7.2% vs 4.9%; P = 0.01).

It would seem that during the COVID‑19 pan‑
demic, the number of patients diagnosed and 
hospitalized, especially as urgent admissions 
with the diagnosis of AF, should increase. Al‑
though COVID‑19 affects primarily the respirato‑
ry tract, it could also affect multiple organs, par‑
ticularly the cardiovascular system and the most 
common complications include arrhythmias, 
especially AF.5,6 Based on the Heart Rhythm 
Society worldwide survey from the beginning 
of the pandemic, the prevalence of AF in pa‑
tients with COVID‑19 was 21%. In turn, AFL 
was reported in 5.4% cases.7 These numbers in‑
creased in patients with CVD (36%–42% of pa‑
tients who did not survive COVID‑19).8 Consid‑
ering the high incidence of AF in patients with 
severe pneumonia, fever, acute respiratory dis‑
tress syndrome, or sepsis, the expected num‑
ber of patients hospitalized with the diagnosis 
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often does not specify the subcodes of individual 
diseases, which makes it difficult to exactly spec‑
ify all diagnoses. Similarly, it is not mandatory to 
report information on the clinical characteristics, 
including all comorbidities. Therefore, the avail‑
able data may be incomplete in this respect.

Conclusions  The lockdown due to the COVID‑19 
pandemic caused a decrease in the number of hos‑
pital admissions of patients with AF or AFL. Over 
this period, elderly patients with a greater number 
of comorbidities were treated in hospital settings.

Supplementary material

Supplementary material is available at www.mp.pl/paim.

Article information

Availability of data and material  Data from the Polish National 
Health Fund (Narodowy Fundusz Zdrowia, NFZ) and administrative and epi‑
demiological data were collected as part of the Silesian Cardiovascular Da‑
tabase (SILCARD) (ClinicalTrials.gov identifier, NCT02 743 533; https://clini‑
caltrials.gov/ct2/show/NCT02743533).

Conflict of interest  None declared.

Open access  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 Inter‑
national License (CC BY‑NC‑SA 4.0), allowing third parties to copy and re‑
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

How to cite  Myrda K, Błachut A, Buchta P, et al. Clinical character‑
istics of patients with atrial fibrillation or atrial flutter hospitalized during 
the COVID‑19 pandemic: a population analysis of nearly 5 million people. 
Pol Arch Intern Med. 2021; 131: 574-577. doi:10.20452/pamw.15995

References

1  Patel NJ, Deshmukh A, Pant S, et al. Contemporary trends of hospital‑
ization for atrial fibrillation in the United States, 2000 through 2010: implica‑
tions for healthcare planning. Circulation. 2014; 129: 2371-2379. 

2  Christiansen CB, Olesen JB, Gislason G, et al. Cardiovascular and non
‑cardiovascular hospital admissions associated with atrial fibrillation: 
a  Danish nationwide, retrospective cohort study. BMJ Open. 2013; 3: 
e001800. 

3  Bhat A, Khanna S, Chen HHL, et al. Drivers of hospitalization in atrial fi‑
brillation: a contemporary review. Heart Rhythm. 2020; 17: 1991-1999. 

4  Gąsior M, Pres D, Wojakowski W, et al. Causes of hospitalisation and 
prognosis in patients with cardiovascular diseases - secular trends 2006-
2014. SILesian CARDiovascular (SILCARD) database covering a population 
of 4.6 million subjects. Pol Arch Med Wewn. 2016; 126: 754-762. 

5  Guzik TJ, Mohiddin SA, Dimarco A, et al. COVID‑19 and the cardiovas‑
cular system: implications for risk assessment, diagnosis, and treatment op‑
tions. Cardiovasc Res. 2020; 116: 1666-1687. 

6  Gawałko M, Kapłon‑Cieślicka A, Hohl M, et al. COVID‑19 associated atri‑
al fibrillation: incidence, putative mechanisms and potential clinical implica‑
tions. IJC Heart Vasc. 2020; 30: 100 631. 

7  Gopinathannair R, Merchant FM, Lakkireddy DR, et al. COVID‑19 and 
cardiac arrhythmias: a global perspective on arrhythmia characteristics and 
management strategies. J Interv Card Electrophysiol. 2020; 59: 329-336. 

8  Inciardi RM, Adamo M, Lupi L, et al. Characteristics and outcomes of 
patients hospitalized for COVID‑19 and cardiac disease in Northern Italy. 
Eur Heart J. 2020; 41: 1821-1829. 

9  Holt A, Gislason GH, Schou M, et al. New‑onset atrial fibrillation: in‑
cidence, characteristics, and related events following a national COVID‑19 
lockdown of 5.6 million people. Eur Heart J. 2020; 41: 3072-3079. 

10  Lippi G, Henry BM, Bovo C, Sanchis‑Gomar F. Health risks and poten‑
tial remedies during prolonged lockdowns for coronavirus disease 2019 
(COVID‑19). Diagnosis. 2020; 7: 85-90. 

11  Lakkireddy DR, Chung MK, Gopinathannair R, et al. Guidance for cardi‑
ac electrophysiology during the COVID‑19 pandemic from the Heart Rhythm 
Society COVID‑19 Task Force; Electrophysiology Section of the American 
College of Cardiology; and the Electrocardiography and Arrhythmias Com‑
mittee of the Council on Clinical Cardiology, American Heart Association. 
Heart Rhythm. 2020; 17: 233-241. 

12  Gackowski A, Lipczyńska M, Lipiec P, Szymański P. Position paper of 
the Working Group on Echocardiography of the Polish Cardiac Society on 
performing echocardiographic examinations during COVID‑19 pandemic. 
Kardiol Pol. 2020; 78: 357-363. 

http://doi.org/10.20452/pamw.15995
http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1161/CIRCULATIONAHA.114.008201
https://doi.org/10.1161/CIRCULATIONAHA.114.008201
https://doi.org/10.1161/CIRCULATIONAHA.114.008201
https://doi.org/10.1136/bmjopen-2012-001800
https://doi.org/10.1136/bmjopen-2012-001800
https://doi.org/10.1136/bmjopen-2012-001800
https://doi.org/10.1136/bmjopen-2012-001800
https://doi.org/10.1016/j.hrthm.2020.06.015
https://doi.org/10.1016/j.hrthm.2020.06.015
https://doi.org/10.20452/pamw.3557
https://doi.org/10.20452/pamw.3557
https://doi.org/10.20452/pamw.3557
https://doi.org/10.20452/pamw.3557
https://doi.org/10.1093/cvr/cvaa106
https://doi.org/10.1093/cvr/cvaa106
https://doi.org/10.1093/cvr/cvaa106
https://doi.org/10.1016/j.ijcha.2020.100631
https://doi.org/10.1016/j.ijcha.2020.100631
https://doi.org/10.1016/j.ijcha.2020.100631
https://doi.org/10.1007/s10840-020-00789-9
https://doi.org/10.1007/s10840-020-00789-9
https://doi.org/10.1007/s10840-020-00789-9
https://doi.org/10.1093/eurheartj/ehaa388
https://doi.org/10.1093/eurheartj/ehaa388
https://doi.org/10.1093/eurheartj/ehaa388
https://doi.org/10.1093/eurheartj/ehaa494
https://doi.org/10.1093/eurheartj/ehaa494
https://doi.org/10.1093/eurheartj/ehaa494
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.1016/j.hrthm.2020.03.028
https://doi.org/10.33963/KP.15265
https://doi.org/10.33963/KP.15265
https://doi.org/10.33963/KP.15265
https://doi.org/10.33963/KP.15265

